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[57] ABSTRACT

A sealing assembly is disclosed for creating a seal between

first and second mating members or components. The seal-
ing assembly basically includes a seal retainer with one or

more annular seals coupled thereto. The seal retainer
includes a body portion constructed of three layers. The
inner layer is designed to retain the seal or seals thereto.
while the outer layers or plates are designed to limit the
amount of seal compression. The inner layer has at least one
resilient retaining clement integrally formed therewith as a
one-piece, unitary member for engaging and retaining the
scal or seals to retain the seal or seals thereto.

39 Claims, 5 Drawing Sheets
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1
SEAL COMPRESSION LIMITING RETAINER

FIELD OF THE INVENTION

The present invention generally relates to a seal retainer
which holds one or more seals. More specifically. the present
invention relates to a seal retainer with integrally formed
retaining elements for retaining and positioning one or more
seals between a pair of members or components with the
orifice(s). port(s) or counterbore(s) to be sealed.

BACKGROUND OF THE INVENTION

Seals of various types and shapes have been employed to
prevent fluid from escaping from a Joint along a fluid flow
path or in a fluid receptacle. Joints in the flow path or in a
container are of course formed whenever two or more
members or components are brought together to form a
continuous conduit or a fluid receptacle. One common type
of seal is a ring seal which is employed between members
or components along the flow path, thus, preventing fluid
from escaping between the two members. These two mem-
bers or components often have grooves or counterbores

formed therein to receive the ring seal and to form a seal
gland.

These ring seals are resilient due to their material and their
geometric shape so that the ring seal fills the gap between the
adjacent members or components defining the flow path.
The desired result is that the ring seal will firmly abut both
members or components at all points along the seal so that
the gap is completely blocked by the ring seal.

These ring seals can be installed in a variety of ways
between the pair of members. The most common method is
to merely place the ring seal in the groove or counterbore
which forms the seal gland. However, in this method. the
seal often moves or shifts during assembly of the two parts.
Moreover, it is often difficult in certain applications to
assemble the two parts together without the seal falling out
of position. This causes the seal to be contaminated or
damaged during installation.

It is also known that it is possible to use retainer plates for
holding a seal in place to assist in the assembly. One
example of a retainer plate is disclosed in U.S. Pat. No.
3.857.572 to Taylor et al. As seen in FIGS. 3 and 4 of the
Taylor et al. patent, the ring seals are retained in openings of
the retainer plate by a split wire ring which fits in a groove
of the retainer plate and engages the outer surface of the ring
seal. Also, the retainer plate of the Taylor et al. patent has
holes for receiving bolts to secure the retainer plate to the

members or components being coupled together.

While the retainer plate of the Taylor et al. patent 1s useful
in certain applications, it may require special tooling to be
used in certain circumstances. In particular, the retainer plate
of the Taylor et al. patent is designed to be used with a pair
of members or components which do not include a coun-
terbore or groove for receiving the ring seal. Rather, the
retainer plate of the Taylor et al. patent must have a thickness
which permits the proper amount of inward deflection of the
ring seal to insure proper sealing. Moreover, the retainer
plate of the Taylor et al. patent is a multi-part retainer plate
which can be more costly to manufacture.

Retainer plates are also known which, to retain the ring
seals in place, utilize a friction type fit. For example, a
retainer plate could be provided with a circular opening and
the ring seal could be made slightly elliptical such that the
ring seal is elastically deformed during insertion of the seal
into the circular opening. One drawback of this type of
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retainer plate and seal assembly is that the ring seal typically
must have a large diameter such that the elliptical shape can

be easily deformed for insertion into the round opening of
the retainer plate. Another drawback of this type of retainer
plate and seal assembly is that it requires deformation of the
seal which can result in the seal being contaminated or
damaged during installation. Moreover. this type of retainer
plate typically requires a substantially rigid plate with a
substantial thickness such that the seal cannot be used with
mating members or components having counterbores.

In view of the above. it is apparent to those skilled in the
art that there exists a need in the art for a seal retainer which
can be used with a pair of mating members or components
with at least one of the members or components having a
counterbore for receiving the ring seal. Moreover, there
exists a need for an inexpensive seal retainer which can be
relatively easily manufactured and installed. Also. there
further exists a need for a seal retainer which permits seals
to be installed between a pair of mating members or com-
ponents without contact by hands or tools which could
contaminate or damage the seal or seals. This invention
addresses these needs in the art. as well as other needs which
will become apparent to those skilled in the art once given
this disclosure.

SUMMARY OF THE INVENTION

One object of the present invention is to provide a seal
retainer which can be utilized with one or more highly
reliable metallic seals to locate and retain the seal or seals
with respect to orifice(s). port(s), or counterbore(s) to be
sealed.

Another object of the present invention is to provide a seal
retainer which can be used with one or more seals to retain
the seal retainer to one of the mating members or compo-
nents prior to coupling of the mating members or compo-
nents together to prevent loss of the seal or seals in difficult

assembly orientations.

Another object of the present invention is to provide a seal
retainer which provides the installer with contro! of the seal
or seals in inverted or vertical assembly situations.

Still another object of the present invention is to provide
a seal retainer whereby the seal or seals can be installed
without contact by hands or tools between the pair of mating
members or components to avoid contamination or damage
to the seal or seals.

Yet another object of the present invention is to provide a
seal retainer that is relatively inexpensive to manufacture.

Another object of the present invention is to provide a seal
retainer which is relatively easy to install.

The foregoing objects are basically attained by providing
a seal retainer for coupling at least one seal thereto, com-
prising a substantially flat inner layer lying in a first plane
with a first thickness, the inner layer including at least one
seal receiving aperture, and at least one resilient retaining
element integrally formed with the inner layer as a one-
piece, unitary member, the at least one retaining element
extending inwardly from the inner layer into the at least one
seal receiving aperture to a free end; and a first outer plate

with a second thickness fixedly coupled to and overlying a
portion of a first side of the inner layer to increase overall
thickness of the scal retainer. The foregoing objects can
further be attained by a sealing assembly for creating a seal
between first and second components, comprising at least
one annular seal with first and second longitudinally facing
secaling surfaces and an outwardly facing cavity located
between the first and second longitudinally facing sealing
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surfaces; and a seal retainer having a substantially flat inner
layer lying in a first plane with a first thickness, and a first
outer plate with a second thickness fixedly coupled to and
overlying a portion of a first side of the inner layer. the inner
layer including at least one secal receiving aperture, and at
least one resilient retaining element integrally formed with
the inner layer for engaging the cavity of the at least one seal

to retain the at least one seal thereto.

Other objects, advantages and salient features of the
present invention will become apparent to those skilled in
the art from the following detailed description, which, taken
in conjunction with the annexed drawings. discloses pre-
ferred embodiments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the attached drawings which form a part
of this original disclosure:

FIG. 1 is a partial exploded perspective view of a sealing
assembly with a pair of C-shaped ring seals coupled to a seal
retainer, in accordance with the present invention, which is
to be compressed between a pair of mating members or
components to create a seal therebetween;

FIG. 2 is a partial. enlarged cross sectional view of sealing
assembly illustrated in FIG. 1 after being coupled to the pair
of mating members or components in accordance with the
present invention;

FIG. 3 is a perspective view of the seal retainer illustrated
in FIGS. 1 and 2 in accordance with the present invention,
with the ring seals coupled thereto;

FIG. 4 is a top plan view of the seal retainer illustrated in
FIGS. 1-3 in accordance with the present invention, without
the ring seals coupled thereto;

FIG. 5 is a bottom plan view of the seal retainer illustrated
in FIGS. 14 in accordance with the present invention,
without the ring seals coupled thereto;

FIG. 6 is a top plan view of the seal retainer illustrated in
FIGS. 1-5 in accordance with the present invention, with a
pair of ring seals coupled thereto;

FIG. 7 is a bottom plan view of the seal retainer illustrated
in FIGS. 1-4 in accordance with the present invention, with
the ring seals coupled thereto; and

FIG. 8 is a partial, enlarged transverse cross sectional
view of the seal retainer and one of the ring seals coupled

thereto as illustrated in FIGS. 1-7 and taken along section
line 8—8 of FIG. 6; and

FIG. 9 is a partial enlarged transverse cross-sectional view
of the seal retainer illustrated in FIGS. 1-8. taken along
section line 9—9 of FIG. 6.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring initially to FIGS. 1 and 2. a sealing assembly 10
in accordance with a first embodiment of the present inven-
tion is illustrated prior to being coupled between a pair of
mating members or components 12 and 14. Sealing assem-
bly 10 basically includes a seal retainer 20 and a pair of seals
22 coupled to seal retainer 20. Sealing assembly 10 is
particularly designed for use with mating components 12
and 14 which do not have counterbores or recesses for seals
22. Of course, it will be apparent to those skilled in the art
that sealing assembly 10 can be used with mating compo-

nents with counterbores or recesses for seals 22 by reducing
the thickness of seal retainer 20.

Sealing assembly 10 will only be described and illustrated
with a diagrammatic illustration of mating members or
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components 12 and 14, since it will be readily apparent to
those skilled in the art from this disclosure that the precise
construction of the seal retainer 20. the number and locations
of seals 22 will depend upon the particular application. as
well as the particular structure of components 12 and 14.

Sealing assembly 10 is especially useful in the semi-
conductor process equipment and vacuum equipment indus-
tries or any other industries where high reliability and
extremely tight sealing is required. In particular, sealing
assembly 10 is preferably designed to provide a highly
reliable seal. For example. sealing assembly 10 is preferably
designed to pass a pressure test on the order of magnitude of
10~ ccfsec helium.

In the example illustrated in FIGS. 1 and 2. component 12
is releasably coupled to component 14 via four bolts or
fasteners 24 in a conventional manner. Of course, more Or
less bolts can be utilized depending upon the application.
Component 12 can be, for example, a valve or regulator,
while component 14 can be, for example, a manifold or base
member. More specifically, component 12 has four bores 26
for slideably receiving fasteners 24 therethrough. while
component 14 has four threaded bores 28 for threadedly
receiving fasteners 24 therein, such that component 12 is
releasably coupled to component 14 via fasteners 24.

Component 12 also preferably includes a pair of orifices
30 which align with orifices 32 of component 14 when
components 12 and 14 are coupled together. It will be
apparent to those skilled in the art from this disclosure that
orifices 30 and 32 of components 12 and 14 can include
counterbores which are sized to receive a portion of seals 22
therein. However, the overall depths of such counterbores
would have to be smaller than the longitudinal or axial
dimension of each of the seals 22 minus the thickness of seal
retainer 20 such that the faces of such counterbores engage
a portion of seals 22 to compress seals 22 thercbetween,
when components 12 and 14 are coupled together.

Seals 22 are preferably conventional ring seals having a
C-shaped cross section with a bight portion 50 and a pair of
curved leg portions 52. Of course, other types of annular
seals could be used with other types of cross-sections.
Moreover, seals 22 do not necessarily need to be round.
Rather, seal retainer 20 can be modified to accommodate a
wide variety of non-circular shapes. Bight portion 50 and leg
portions 52 form an outwardly facing cavity or continuous
groove 54. Each of the leg portions 52 of seals 22 has an
annular sealing surface for engaging ecither face 36 of
component 12 or face 38 of component 14.

Preferably, seals 22 are metallic seals which are con-
structed of suitable materials such as stainless steel or
INCONEL 718. Ring seals such as ring seals 22 are well
known in the art, and thus, ring seals 22 will not be discussed
or illustrated in detail hercin. Rather, seals 22 will only be
discussed and illustrated as necessary to understand the
present invention. In the illustrated embodiment. seals 22
have an outer diameter of approximately 0.271 inch and an
axial dimension of approximately 0.062 inch.

Seal retainer 20 basically includes an inner layer 56 and
a pair of outer plates 58 coupled to inner layer 56 via spot
welding (three spot welds 59 are shown). Inner layer 56 has
a body portion 60 with a seal receiving aperture 62 formed
therein and a plurality of retaining elements or spring arms
64 extending inwardly from body portion 60 into seal
receiving aperture 62. Body portion 60 is also provided with
four mounting holes 66 for receiving fasteners 24 there-
through and three clearance holes 68 (only shown in FIG. 9)

for allowing outer plates 58 to be spot welded together.
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Preferably, outer plates 58 are spot welded together in one
or more locations centered over clearance holes 68 of inner
layer 56. As seen in FIG. 9. clearance holes 68 are designed
to allow sufficient clearance so that the thicker outer plates
58 are deflected inwardly together to close the 0.003 to 0.005

inch gap, i.e., the thickness of inner layer 36, during spot
welding. Clearance holes 68 have diameters which are small
enough to engage the spot welds to prevent any movement
of inner layer 56 relative to outer plates 58. In other words,
clearance holes 68 are sized just large enough for spot weld
to interconnect outer plates S8 together and to avoid creating
a raised area. If clearance holes 68 or the like were not
provided, spot welding of the three layers would most likely
result in raised areas where the heat distorted and the molten
metal flowed outwardly from the spot welding tips. These
raised areas would most likely compromise the clamping
and sealing of mating components 12 and 14 through
decreasing the compression of the seal 22, and the raised
areas would be driven into faces 36 and 38 of components

12 and 14 resulting in permanent damage to those surfaces.

Inner layer 56 and outer plates S8 are preferably con-
structed of metallic material such as stainless steel. Of
course. other suitable non-metallic materials, metals or
alloys can be used for inner layer 56 and outer plates 38 to
form seal retainer 20. Inner layer 56 preferably is a substan-
tially flat planar member which lies in a single plane and has
a thickness of approximately 0.003 inch to approximately
(0.005 inch. In particular. inner layer 56 is a very thin piece
of resilient material with sufficient fiexibility to be bent to
receive seals 22 as discussed below. Outer plates 58, on the
other hand, have a thickness of approximately 0.020 inch to
approximately 0.025 inch. Accordingly, seal retainer 20 is
quite thin compared to outer plates 58 and the axial or
longitudinal dimension of seals 22. When outer plates 58 are
coupled together and to inner layer 56, a substantially rigid
retainer plate is formed in the area of these three layers.

Retaining elements 64 are integrally formed with body
portion 60 as a one piece. unitary member, i.c., inner layer
56 is constructed of a single piece of material. Retaining
elements 64 preferably have the same thickness as body
portion 60 and at least initially lie in the same plane as body
portion 60. Preferably, inner layer 56 is stamped to form seal
receiving apertures 62, retaining elements 64 and mounting
holes 66 utilizing conventional metal stamping techniques.
Alternatively, inner layer 56 can be formed by electro
discharge machining or other conventional manufacturing
techniques.

In this embodiment, seal retainer 20 is designed for
coupling a pair of seals 22 thereto. Of course, seal retainer
20 can be constructed to accommodate more or less seals as
needed and/or desired. In the illustrated embodiment, seals
22 are coupled to body portion 60 by providing a single seal
receiving aperture 62 in body portion 60 with the free ends
of retaining elements 64 being arranged so that a first set of
free ends of retaining elements 64 lie at points on a first
circle for coupling a first seal 22 thereto and a second set of
free ends of retaining elements 64 lic at points on a second
circle for retaining a second seal 22 thereto.

Also, in this embodiment, a pair of the retaining elements
64 have a Y-shaped configuration such that its free end
engages both of the seals. 22. Of course, 1t will apparent to
those skilled in the art from this disclosure that a pair of seal
receiving apertures 62 could be utilized such that two
different sets of retaining elements 64 are utilized to secure
seals 22 to body portion 60.

Due to the resiliency of the sheet material used to con-
struct seal retainer 20, retaining elements 64 are flexible
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resilient elements which can be bent out of the plane of body
portion 60 for securing seals 22 thereto. In particular, seals
22 can be installed into seal receiving aperture 62 by angling
the open side of seals 22 into the spring or resilient retaining
elements 64 on one side and pushing the seals 22 past the
opposing retaining elements 64 to allow them to spring into
the open side of the C-section on the opposite side.

Alternatively, seals 22 can be installed into seal receiving
aperture 62 by bending body portion 60 until the retaining
elements 64 open sufficiently to allow the seals 22 to be
inserted between the open free ends of retaining elements 64
and then reducing the bending of body portion 60 until the
retaining elements 64 capture scal 22 by engaging cavity or
groove 54 of seals 22.

While four retaining clements 64 are utilized to engage
and retain each of the seals 22 to body portion 60, it will be
apparent to those skilled in the art that a greater number of
retaining elements 64 could be utilized, as well as fewer
retaining elements 64 for securing seals 22 to body portion
60. Typically, three or four retaining elements 64 should be
utilized for holding each of the seals 22 within seal receiving
aperture 62.

Retaining elements 64 should be constructed such that
their free ends are cantilevered relative to body portion 60 to
allow independent deflection of each retaining element 64
relative to the other retaining element 64 for installation of
seals 22 therein.

Moreover, it will be apparent to those skilled 1n the art
from this disclosure that if more than one seal 22 is to be
installed in the body portion 60 of seal retainer 20. that the
number of spring arms or retaining clements 64 would be
increased. Also it will be apparent to those skilled in the art
that when seals 22 are closely spaced together, seals 22 may
have one or more common retaining elements 64 supporting
them to accommodate the additional seals more efficiently as
shown.

Moreover. it will be apparent to those skilled in the art
from this disclosure that retaining elements 64 can have a
wide variety of shapes for retaining seals 22 within seal
receiving aperture 62. In any event, the important concept 1s
that the retaining elements 64 engage the structure of seals
22 without interfering with the compression of seals 22 and
that the retaining elements have some resiliency to allow
installation of seals 22 into retainer 20 and any required
movement of the seals 22 into the counterbore(s) of the
mating components.

Regarding mounting holes 66, one or more of the mount-
ing holes 66 is preferably configured to provide retention on
the fastener or mounting bolts 24 after the fasteners 24 have
been passed through bores 26 of component 12 which is to
be coupled and sealed to the mating component 14. One
possible configuration of mounting holes 66 is shown in the
figures. In the illustrated embodiment, all four of the mount-
ing holes 66 are D-shaped to threadedly receive fasteners 24.
In particular, the flat side of the *“D” of each mounting hole
66 is dimensioned such that the clearance between the flat
side and the radiused portion is less than the minimum
outside diameter of fasteners 24 and greater than the largest
possible thread root diameter of fasteners 24. This provides
a fit such that fasteners 24 may be threaded through mount-
ing holes 66 of seal retainer 20, but seal retainer 20 will not

freely slide over fasteners 24.

It should be apparent to those skilled in the art from this

disclosure that a wide variety of protrusion shapes into one
or more of the mounting holes 66 can be used to create the

same effect. For example, other shapes of mounting holes 66
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would be a semi-circular shape(s). square or rectangular
tabs. etc. intruding into the hole. Moreover. not all of the
mounting holes need to be configured to be retained on
fasteners 24.

QOuter plates 58 are preferably substantially identical to
each other. but rotated 90° relative to each other when

welded or otherwise secured to inner layer 56. Quter plates
58 are preferably substantially flat planar members which
have a thickness of approximately 0.020 to approximately
0.025 inch. Accordingly, the effective thickmness of seal
retainer 20 of the illustrated example is approximately 0.043
inch to approximately 0.055 inch. In any event, it is Impor-
tant that the overall thickness of seal retainer 20 is less than
the axial dimension of seals 22 so that leg portions 32 are
compressed the correct amount, when components 12 and
14 are coupled together. It will be apparent to those skilled
in the art that by varying the thicknesses of outer plates 38,
the amount of compression occurring in seals 22 can also be
varied.

Each of the outer plates 58 has a cutout 70, which overlies
seal receiving aperture 62, and four bolt clearance holes 72,
which overlie mounting holes 66 of body portion 60. Cut-
outs 70 are spaced from retaining elements 64 so that seals

22 can be installed after outer plates 58 are welded to inner
layer 56. In other words. cutouts 70 are sized to allow
retaining elements 64 to be bent to install seals 22 within
seal receiving aperture 62. This allows seal retainer 20 to be
constructed outside of a clean room or clean environment,
and then subsequently cleaned and seals 22 installed therein.

Moreover, cutouts 70 extend to the edges of outer plates
5§8. Thus. cutouts 70 act as direct ports to the perimeters of
outer plates 58 for detecting a leak in two different direc-
tions. This will allow leak detection to be efficiently con-
ducted regardless of the installation position of seal retainer
20 in relation to other components adjacent to components
12 and 14.

QOuter plates 58 have sufficient clearance about the loca-
tions of seals 22 so that seals 22 can be installed in inner
layer 56 after outer plates 58 have been welded together. In
other words, retaining elements 64 are not constrained by
outer plates 58.

To aid in assembly of seal retainer 20. a notch 74 is
provided in each of the outer plates 38. Notches 74 ensure
proper orientation of outer plates 58 relative to inner layer
56. In the illustrated embodiment, notches 74 are aligned
with cutout 70 of the other outer plate 58 where cutout 70

meets the perimeter of seal retainer 20.

Installation of Sealing Assembly 10

As mentioned above, seals 22 are coupled to seal retainer
20 to properly locate seals 22 with respect to orifices 30 and
32 of components 12 and 14. This arrangement allows seal
assembly 10 to be installed between components 12 and 14
without contact by hands or tools which could contaminate
or damage seals 22.

Seals 22 are installed within seal receiving aperture 62 of
body portion 60 via retaining elements 64. In particular.
retaining elements 64 can be deflected out of the plane of
body portion 60 so that the free ends of retaining elements
64 are received in the annular cavity or groove 54 of each of
the seals 22 for retaining seals 22 to body portion 60. As
mentioned above, this can be done by angling one side of
seals 22 such that two of the spring arms or retaining
elements 64 engage annular cavity or groove 54 of seals 22
and then pushing seals 22 past the opposing two arms Or
retaining elements 64 to allow them to spring into the other
side of cavity or groove 54 of seals 22 to capture scals 22
therebetween.
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Alternatively, seals 22 can be installed into seal receiving
aperture 62 by bending body portion 60 of seal retainer 20
until the free ends of spring arms or retaining ¢lements 64
open sufficiently to allow seals 22 to be inserted between the
free ends of retaining elements 64, and then reducing the
bending of body portion 60 such that the retaining elements
64 return to the plane of body portion 60 to capture seals 22
via the free ends of retaining elements 64 engaging the
annular cavity or groove 54 of seals 22.

Once the sealing assembly 10 is complete, scaling assem-
bly 10 is then coupled to one of the components 12 or 14.
In this particular embodiment, sealing assembly 10 is
retained to component 12 via fasteners 24. In particular.
fasteners 24 are inserted through bores 26 of component 12
and then threaded into the four D-shaped mounting holes 66
for retaining sealing assembly 10 thereto. In this position.
seals 22 are correctly located since mounting holes 66 not
only retain sealing assembly 10 to component 12 but also
ensure proper location of seals 22 relative to orifices 30 and
32 of components 12 and 14, respectively.

Next. components 12 and 14 are coupled together by
fasteners 24. In particular, fasteners 24 are now threaded into
threaded bores 28 of component 14. When fasteners 24 are
tightened down. the annular sealing surfaces of leg portions
52 of seals 22 will engage face 36 of component 14 and face
38 of component 12 to create a seal therebetween. Moreover,
seals 22 are compressed to ensure a fluid tight seal between
components 12 and 14 about orifices 30 and 32.
Accordingly, the dimensions and proportions of spring arms
or retaining elements 64, including their length. width, tip
design and the overall thickness of seal retainer 20, are
determined by the size of the seals and the available area
under the mating components to be sealed. The overall
concept can be applied to any number of seals, bolt patterns
with any number of bolts and/or obvious variations.

Sealing assembly 10 is especially applicable to the semi-
conductor process and vacuum equipment industries, as well
as other industries where high reliability and extremely tight
sealing is required, e.g., a seal which passes a leakage test of
107° cc/sec helium. The sealing assembly 10 is also appli-
cable for sealing location and retention whenever an exter-
nally pressurize seal configuration is suitable.

Other variations and/or modifications of the present
invention includes retaining multiple seals of various num-
bers and arrangements, as well as accommodating various
numbers and arrangements of fasteners. Moreover, the vari-
ous thicknesses and types of sheet materials can be utilized
to construct seal retainer 20 in accordance with the present
invention. Moreover, while circular ring seals 22 are
illustrated, it will be apparent to those skilled in the art that
non-circular configurations for seals 22 could also be uti-
lized with minor modifications to the arrangement and
orientation of retaining elements 64.

While only one embodiment has been chosen to illustrate
the present invention. it will be understood by those skilled
in the art from this disclosure that various changes and
modifications can be made therein without departing from
the scope of the invention as defined in the appended claims.

What is claimed is:

1. A seal retainer for coupling at least one seal thereto,
comprising:

a substantially flat inner layer lying in a first plane with a
first thickness, said inner layer including at least one
seal receiving aperture, and at least one resiient retain-
ing element integrally formed with said inner layer as
a one-piece, unitary member. said at least one retaining
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element extending inwardly from said inner layer into
satd at least one seal receiving aperture to a free end.

said at least one retaining element being resiliently
cantilevered relative to said first inner layer to permut
satd free end of said at least one retaining element to be
resiliently defiected out of said plane of said first inner
layer to engage a cavity in the seal; and

a first outer plate with a second thickness fixedly coupled
to and overlying a portion of a first side of said inner
layer to increase overall thickness of said seal retainer.

2. A seal retainer according to claim 1, wherein

at least one of said inner layer and said first outer plate
includes at least one mounting hole spaced from said at

least one scal receiving aperture.
3. A seal retainer according to claim 2. wherein

said at least one mounting hole is shaped and sized for
engaging a mounting member to retain said seal
retainer thereon.

4. A seal retainer according to claim 1, wherein

said inner layer and said first outer plate are constructed
of a metallic material,
5. A seal retainer according to claim 1, wherein

said first outer plate is thicker than said inner layer.
6. A seal retainer according to claim 1, wherein

said inner layer has a plurality of said retaining clements
with free ends adapted to engage at least one seal.
7. A seal retainer according to claim 6. wherein

a first set of said free ends of said retaining elements lie
at points on a first circle in said first plane of said inner
layer.

8. A seal retainer according to claim 7, wherein

a second set of said free ends of said retaining elements
lie at points on a second circle in said first plane of said
inner layer.

9. A seal retainer according to claim 6, wherein

said retaining elements are resiliently cantilevered rela-
tive to said body portion to permit a seal coupled
thereto to be deflected out of said plane of said body
portion.

10. A seal retainer according to claim 1, further compris-

ing

a second outer plate with a third thickness fixedly coupled
to and overlying a portion of a second side of said inner

layer to further increase overall thickness of said seal
retainer.
11. A seal retainer according to claim 10, wherein

said second and third thicknesses of said outer plates are
substantially equal and thicker than said first thickness
of said inner layer.

12. A seal retainer according to claim 10, wherein

said inner layer includes locating and retaining means for
coupling said body portion in a desired location.
13. A seal retainer according to claim 12, wherein

said at least one mounting hole is shaped and sized for
engaging a mounting member to retain said inner layer
thereon.

14. A seal retainer according to claim 10, wherein

said first and second outer plates are substantially iden-
tical except for being arranged substantially 90° rela-
tive to each other.

15. A seal retainer according to claim 10, wherein

each of said first and second outer plates has a cutout
surrounding said at least one seal receiving aperture.
16. A seal retainer for coupling at least one seal thereto,

comprising:
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a substantially flat inner layer lying in a first plane with a
first thickness. said inner layer including at least one
seal receiving aperture, and at least one resilient retain-
ing element integrally formed with said inner layer as
a one-piece. unitary member, said at least one retaining
element extending inwardly from said inner layer into

said at least one seal receiving aperture to a free end;
and

a first outer plate with a second thickness fixedly coupled
to and overlying a portion of a first side of said inner
layer to increase overall thickness of said seal retainer.

said inner layer being constructed of a thin material
having a thickness ranging from approximately 0.003
inch to approximately 0.005 inch.

17. A seal retainer according to claim 16, wherein

said first outer plate has a thickness ranging from approxi-
mately 0.020 inch to approximately 0.025 inch.

18. A scal retainer for coupling at least one seal thereto,

comprising:

a substantially flat inner layer lying in a first plane with a
first thickness. said inner layer including at least one
seal receiving aperture. and a plurality of resilient
retaining eclements integrally formed with said inner
layer as a one-piece, unitary member, each of said
retaining elements extending inwardly from said inner
layer into said at least one seal receiving aperture to a
free end adapted to engage the at least one seal; and

a first outer plate with a second thickness fixedly coupled
to and overlying a portion of a first side of said inner
layer to increase overall thickness of said seal retainer,

said retaining elements being arranged for supporting at
least two separate seals.

19. A seal retainer according to claim 18, wherein

at least some of said retaining elements are arranged to

engage at least two seals.
20. A seal retainer for coupling at least one seal thereto,

comprising:

a substantially flat inner layer lying in a first plane with a
first thickness, said inner layer including at least one
seal receiving aperture, and at least one resilient retain-
ing element integrally formed with said inner layer as
a one-piece. unitary member, said at least one retaining
element extending inwardly from said inner layer into
said at least one seal receiving aperture to a free end,;

a first outer plate with a second thickness fixedly coupled
to and overlying a portion of a first side of said inner
layer to increase overall thickness of said seal retainer,
and

a second outer plate with a third thickness fixedly coupled
to and overlying a portion of a second side of said inner
layer to further increase overall thickness of said seal

retainer,

each of said first and second outer plates having a cutout
surrounding said at least one seal receiving aperture,

each of said cutouts having a port extending to a periph-
eral edge of its respective said first and second outer
plates.

21. A seal retainer according to claim 20, wherein

said ports being arranged substantially 90° relative to each
other.

22. A seal retainer according to claim 21. wherein

said first and second outer plates including means for
orienting said first and second plates relative to each

other.
23. A sealing assembly for creating a seal between first

and second components, comprising:
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at least one annular seal with first and second longitudi-
nally facing sealing surfaces and an outwardly facing
cavity located between said first and second longitudi-
nally facing sealing surfaces; and

a seal retainer having a substantially flat inner layer lying
in a first plane with a first thickness. and a first outer
plate with a second thickness fixedly coupled to and
overlying a portion of a first side of said inner layer.
said inner layer including at least one seal receiving
aperture. and at least one resilient retaining clement
integrally formed with said inner layer for engaging
said cavity of said at least one seal to retain said at least
one seal thereto, said at least one retaining element
being resiliently cantilevered relative to said first inner
layer to permit said free end of said at least one
retaining element to be resiliently deflected out of said
plane of said first inner layer to engage said cavity in
said at least one seal.

24. A sealing assembly according to claim 23. wherein

said cavity is a continuous, annular groove.
25. A sealing assembly according to claim 24, wherein

said at least one seal is a circular ring seal.
26. A sealing assembly according to claim 23, wherein

a second outer plate with a third thickness fixedly coupled
to and overlying a portion of a second side of said inner
layer to further increase overall thickness of said seal
retainer.

27. A sealing assembly according to claim 23, wherein

said inner layer has a plurality of said retaining elements
with free ends adapted to engage said at least one seal.
28. A sealing assembly according to claim 26, wherein

at least one of said inner layer and said outer plates
includes at least one mounting hole spaced from said at
least one seal receiving aperture.

29. A sealing assembly according to claim 28, wherein

said at least one mounting hole is shaped and sized for
engaging a mounting member to retain said body
portion thereon.

30. A sealing assembly according to claim 27, wherein

a first set of said free ends of said retaining elements lie
at points on a first circle in said first plane of said inner
layer.

31. A sealing assembly according to claim 27, wherein

said retaining elements are resiliently cantilevered rela-
tive to said inner layer to permit a seal coupled thereto
to be deflected out of said first plane of said inner layer.

32. A sealing assembly according to claim 26, wherein

said first and second outer plates are substantially iden-
tical except for being arranged substantially 90° rela-
tive to each other.

33. A sealing assembly according to claim 26. wherein

each of said first and second outer plates has a cutout
surrounding said at least one seal receiving aperture.
34. A sealing assembly for creating a seal between first

and second components, comprising:
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at least one annular seal with first and second longitudi-
nally facing sealing surfaces and an outwardly facing
cavity located between said first and second longitudi-
nally facing sealing surfaces; and

a seal retainer having a substantially flat inner layer lying
in a first plane with a first thickness. a first outer plate
with a second thickness fixedly coupled to and over-
lying a portion of a first side of said inner layer, and a
second outer plate with a third thickness fixedly
coupied to and overlying a portion of a second side of
said inner layer to further increase overall thickness of
said seal retainer, said inner layer including at least one
seal receiving aperture, and at least one resilient retain-
ing element integrally formed with said inner layer for
engaging said cavity of said at least one seal to retain
said at least one seal thereto.

said inner layer being constructed of a thin material
having a thickness ranging from approximately 0.003
inch to approximately 0.005 inch.

35. A sealing assembly according to claim 34, wherein

said first outer plate is thicker than said inner layer.

36. A sealing assembly according to claim 34, wherein

said second and third thicknesses of said outer plates are
substantially equal and thicker than said first thickness
of said inner layer.

37. A sealing assembly for creating a seal between first

and second components, comprising:

at least one annular seal with first and second longitudi-
nally facing sealing surfaces and an outwardly facing
cavity located between said first and second longitudi-
nally facing sealing surfaces; and

a seal retainer having a substantially flat inner layer lying
in a first plane with a first thickness, a first outer plate
with a second thickness fixedly coupled to and over-
lying a portion of a first side of said inner layer, and a
second outer plate with a third thickness fixedly
coupled to and overlying a portion of a second side of
said inner layer to further increase overall thickness of
said seal retainer, said inner layer including at least one
seal receiving aperture. and at least one resilient retain-
ing element integrally formed with said inner layer for
engaging said cavity of said at least one seal to retain
said at least one seal thereto,

each of said first and second outer plates having a cutout
surrounding said at least one seal receiving aperture,
each of said cutouts having a port extending to a
peripheral edge of its respective said first and second
outer plates.

38. A sealing assembly according to claim 37, wherein

said ports being arranged substantially 90° relative to each
other.

39. A sealing assembly according to claim 38, wherein

said first and second outer plates including means for
orienting said first and second plates relative to each
other.
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